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c/. ^ir Alan Plmie at Emergency Landing Field 


B y their cool courage, determination and 
indomitable spirit. Uncle Sam's flying post- 
men have made the U. S. Air Mail Service synony- 
mous with speed plus dependability. 

With almost clock-like regularity they sweep 
over mountain tops, across plains and high above 
populous cdties, cutting the mail time between New 
York and San Francisco from 100 hours to a scant 
third of that time. It is an achievement of which 
both the Postoffice Department and the flyers 
themselves may feel justifiably proud. 

To make such a service possible, it was neces- 
sary that the continent be girdled with flying fields, 
so that flyers might land, replenish fuel and oil or 
change planes. It was also necessary that emer- 


gency landing fields be designated, so that the 
planes might be brought to earth in safety at the 
will of the pilot. 

As these aerial postmen fly that part of their 
course between Indiana on the East and Wyoming 
on the West they know that at every landing field 
— government, commercial and emergency — they 
will find a supply of Standard aviation products to 
carry them surely and safely on their way. 

The Standard Oil Company (Indiana) long ago 
recognized its obligation to aviation. This sense 
of responsibility led to the development of is 
dependable aviation gasohne and oil and to making 
these products available to every flyer at practically 
every point in the middle west. 


Standard Oil Company 


General Offices: 910 S. Michigan Ave^ Chicago, Illinois 
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N«. 2fiI7-NAVY SPERRY 
High. S" Wide, 4 3-4" Base, 


1-2 Ibe. 
u.iranteed price $20.00. 
Schneider or Zenith alrimetcrs 0 
to 2500 ft. 3 1-2" luminous dial. 
New and beautifully finished in 
dull Hack. Price $ 10.00 ea. 
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Half green half clear - $4.85 per pair 


A few other iwiportant item* we carry in stoc^ 
Helmets and flying clothing; 3-64" three ply 
birch-sheets 40" x 48"; steel tubing all sizes; 
sheet steel and tank metal; fabric and made 
up covers; Titaninc dopes and varnish; Good- 
year aircraft hose; Grommets; Spark plug 
covers; tires; tubes; etc. 
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WRIGHT J-4 AIR-COOLED 
AERONAUTICAL ENGINE 


CTh E only reason that air-cooled 
X aeronautical engines have not 
heretofore been generally used 
in flying craft is because water- 
cooled engines were more high- 
ly developed. 

The Wright Aeronautical 
Corporation has spent the past 
two years in intensive laboratory 
and engineering tests perfecting 
the present Wright “Whirl- 
wind” series which is typified 
in the present Wright J-4 
model. 


Many governmental as well 
as commercial aeronautical en- 
gineers thoughout the world 
have followed intently each step 
in the development of air-cooled 
motors, and they now realize 
that all the many advantages of 
an air-cooled aeronautical 
power plant may be obtained 
in the Wright J-4»-200 H. P. 

Bulletin No. 8 fully describ- 
ing the Wright J-4 engine, to- 
gether with specifications etc- 
will be mailed upon request. 


WRIGHT AERONAUTICAL CORPORATION 

Paterson, New Jersey, U. S. A. 

m pourr plane anA plane- Increased fiymg ame. 

Ones higher perfurmance- --- Dtfcreas«d cost and weight of spare pans 

Free /rum radumon Inmiles. Starts ouidiJ; in cold weather. 

!ir« for finng in eirtvmcl:, hat err cold weather. ejnero^ to attach. 

Decreaseit upkeep and handling expense. Decreased first cost. 

WRIGHT J-4'S ARE JUST AS DEPENDABLE AS TME FAMOUS WRIGHT E-4 

WIRIOMT 
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Merchandise versus Passengers 

E UKOI’E stnrtcd its aerial traoaporlation liiie- a'toitly 
alii 1 tlic war and laid Us plans with « view of tiie 
ti.ii»poiM<ion of passeogers rather than of iiiatl mni express. 
.Lthoopli tlieie has been a gradual realiaation of Ihu vnine of 
fnigbt ii.iliie and reuiarhablc increase in the volume carried, 
Cniope ruU lays its eaipbasis on the carrying of pussengora. 
Id Anicrivn, as in Europe immediately after the war, pro- 

aIt MaU 

cith its Moiiderful remits and possibilities has turned our 
thou^l. toward the transportation of freight. With the 
areptiur of the Aeromarine Airways, none of the proposed 
puaei^'i lines were operated regularly. 

It is iiow quite generally agreed in this country that an 
air line .-liould be based primarily on mail and expreas and 
not on tlic carrying of passengers. Freight transportation is 
coiisidcicd as a prel iminar y step to passcager carrying wbieb 
should ix: undertaken only when the service is well established. 

The European emphasis on passengers and the American 
empbasis on luercbandise is bound to develop rather different 
types 01 ii|uipment and Sying, The Earopean air liners carry 
from eiglit to twelve passengers, which with baggage comes 
to 16UU or 2U00 lb. of useful load; whereas the present mail- 
plsDes carry only 500 lb. and the new ships will have a 
capacity of only 1000 lb. Simple calculation will show that 
mail and expreas ere better revenue producers per pound than 
are passengers but that on the same mn there are potentially, 
at least, more poundage of passengers than of mail available. 

The niaiu difference between the two continents will be due, 
however, to the questions which concern safety. A freight 
ihip may be so designed that the pilot is safe even in case 
of a serious crash, and m an emergency be can always use 
his pamchute. The pilot of a passmger plane cannot take 
aay such chancce; the paeeengere cannot be protected 
cODStrucLional features except 
Uiey cannot be made to use parachutes, 
a passenger line has a much more serious effect on the traffic 
(ban a crash on a freight line. 

As e result of our freight carrying theory we have been 
able to develop the art of night flying to an extent unknown 
OD tlie foreign passenger lines. Enrope, however, with its 
larger loads was forced, at the ontset, to use twin-engined 
inachiiu'.'' and, dne to the need for safety, has continued into 
the dewlopment of the multi-engined machine because of its 
greater reliability. 

The Air Mail with its smaller ship has relied upon extreme 
■saaenvcrnbility, while the European designer is struggling 
with the more baffling problem of a greater aerodynamic 
afety; |iiat is, eliminating the stall and nttendant phenomena 
vhile siill mamtaining manenverability. He also encounters 
3w landing and a high normal speed. 


untriea where transportatiou of p 


gem u 

Our Air Mail pilots excel in countoor flying, and, with a 
few exceptions, And their way by landmarks on tbe ground 
rather than by pure navigation. Contour flying in the large 
European air transport planes is much more difficult, if not 
impossible, and we can expect the larger ships abroad to 
carry a navigator and to be leas dependent on a view of the 

The primary problem of the European airlines is safety 
for their passengers while tbe primary problem of American 
merchandise lines is efliciency of schedule performance and 
speed, with less emphasis on pounds of useful load per horse- 
power. it will be interesting to note whether the divergent 
tendencies which already exist will continue. 


Devices such as flaps and slotted wings will 


Airways and Instruments 

trained to fly for military 
so of iustnuuents was left 
well in the background. Most of the French primary txaiu- 
iog machines were practically devoid of instruments. The 
majority of pilots who continued to fly after the war cou- 
aidered instruments almost unuecessary. Anyone who felt 
tbe need of them was looked on as a "mechanicai" piloL 
The gradual growth of commercial aviation is bringing 
about a change in this attitude. Pilots who owned Uieii own 
ships soon learned that the use of instruments relating to the 
power plant would increase proflts if tb^ indications were 
heeded. The day of the pilot who estimated tbe r.pju. of bis 
engine and guessed at its water temperature and oil pressure 
is passing. Careful pilots now operate their engines at a 
predetermined speed and are at all times cognisant of the 
operation of ail power plant accessories. 

Contour flying demands tbe highest skill of piloting but 
it is eesenUally unsafe. Many pilots fly under the clouds on 
very limited extent and cross-conntry trips today because they were brought np to 
distrust and look down on instnunents. Flight indicators, 
compasses end oUier navigation aids have only recently been 
brought to relative perfection. Many pilots are unaware of 
tbeir advantages. 

It is becoming a coiumon tiling for a ship equipped with a 
modem gyroscopic flight indicator and earth inductor com- 
pass, to make a cross-conntry flight of several hundred miles, 
most of tbe time out of sight of land. When traffic on the 
airways becomes heavy, local or Federal regulations will ap- 
pear, compelling aircraft to observe a oertain minimum 
altitude, very likely in the neighborhood of 2,000 ft. Ob- 
servance of this restriction will require a greeter amount of 
Hying by instrument. 

The day of tbe pilot who pridee himself on bis disr^ard of 
aeronautical instruments will soon pass, and flying by in- 
Btmment indications will become a required necessity on all 
well conducted airlines. 
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The Elias Mailplane 

Description of the Third Machine Built in Response to the 
Post Office Department’s Proposal for Bids 


r U fitted with s si 
asily into the co*" — ' 

le enpiiw is bumped out to 
hi* wall ia doable and ia lin 


The latest production of the Aircraft Department of O. 
Eliaa and Bro. is the Ml mailplane to the designs of M. 
Stupar, the chief engineer. This machine was designed with 
the requirements of mail service in mind and every effort 
was made to incorporate all the deeimble features. Among 
these may be mentioned tbe divided axle, the accessible mail 
compartment and ease of ervgine maintenance. The test 
pilot reported that the machine was very controllable and 
that it could be flown hands off at all speeds from 100 to 
IIU mi. /hr. 

It U a single bay, wire braced biplane. There ia no center 
section, the two upper panels being supported at the center 
by two inverted vee pairs of struts. There are two stmts 
leading from the upper longerons to the lower wings above 
the landing gears on each side of the fuselage. Ailerons 
e fitted to totb upper and lower wings. Control boms are 
only, the upper one being controlled 
B not balanced. The wings arc 


of 


The fuselage is built up of welded steel tubing and stmts 
with tierod bracing, The mml compartment is at the center 
of gravity and sheathed with 1/16 in, duralnmin plates. This 
construction renders the compartment fireproof and able to 
stand up nnder hard service. The cover is binged on the 
right side and fastened with two clasps and a cylinder lock 
similar to those on trunks. A shelf and rings are provided 
to take care of email or special loads. The fuselage is covered 


parachute. Tbe wind shield is quite large and hsc .,rt sleow 
in it for tbe magnetic compass, 

The landing gear is in two parts and in general nirtags. 
ment similar to those on twin engined bombers. This con- 
st rcction gives a track of eight feet for tbe wheels. Regalsr 
mbber shock absorber cord is used and is located at i he wind 
hubs with a streamline housing. There are three- tmti te 
each wheel, one vertical attached to landing spar, oi- leadiig 
to tlie rear spar and one mnning from the lower longerea 




> with solid cap strips and vertical members. The fittings 
low carbon st^ plates with the bolts on the neutral axis 
the spar. The internal drag bracing is double and of 


Empmnnagt 

_ is of conventional airangemem with Oc 
stabilizer braced only on tbe lower side with cmc ciruL The 
elevators are of wooden constmetion and mounted cm a aio^ 
steel torque tnbe. The stebilixer is adjustable in the air. 
The wheel in tbe pilot's cockpit is calibnUed so tbri the pilot 
can Mways tell the incidence of tbe tail. Tbe rudda ii 
balanced. The mdder and fin assembly can be rcim 
taking out three bolts. Tbe stidtilizer has an invert'd 
being flat on tbe upper surface. 

Ball bearings are used throngfaont in the control 
There are four pulleys for the ailerons and two for the 
The aileron control wires are lead through the wing 
near the control horns. Inspection windows 
The elevator and mdder controls art 

sge from aft « 

bar is adjustable fore and aft. 

Tbe engine ia the standard Liberty XII used 
Oflice Department. The engine mounting is 
welded sted tubing. The removal of six bolts ar 
controls permits the 



What U the Value of Speed ? 

Elditor, AvuTlON : — 

If an airplane can carp' mail at the rate of 100 mi./hr. 
(which the U. S. Air Mail Service has drnnonstrated can be 
done) and if ^e best speed produced on a parallel railroad 
in tlm transmissioD of tbe same class of mail brtween two 
identical points, is 60 mi./hr. (the approximate average speed 
of the Twentieth Century Limited), what, if any, is the 
of tbe coefficient "2”Y 


K slightly differei 


To put the proMem i; 

nited States Air Mail t, 

ind Chicago in about 10 hr. elapsed time. The corresponding 
ime ronsumed by the fastest train eanying mail between tbe 
When the over-night schedule of the Air 
effect, June fiiwt, mail deposited in either 




eago ii 


aftern 




videFfor 



: save one complete business day in the trij> between 
I cities. In other words one instead of two days vriU 
n. Here again, rather fortunately for the illustration, 
cd by air is twice that by rail. 

€ letter is ptKtcd to bo delivered by railway mall thf» 
the sender is two cents per ounce. If by air, thn 
■ ' the speed, a charge of four 

nother example should be cite 

— San Francisco ran, a distance . 

and 160 mi. by air, it will be found that the best t 
is about 10 hr. and the Air Mail scliedulo calls for 2 ht. 

itnation from the Now York — Chicago 


e by ti 




Lined ii 


rnted under the fuselage i 


:• non-slip sidewalks. There are two and each one 
III gal. These tanks arc droppable in flight. There 
gravity tank holding 10 gal. used for starting and 
— -Lade of M • ■ 


or a night- By plane, however, it would be possible for 
mitten in the morning to bo deiiva-ed at the other end of tlie 
line the same afternoon. For five times the speed by plane 
Uie eight cents per ounce rate is charged, amounting to four 
times the regular rail rate of two cents. In this instance if 
the arr service were offered, leaving terminals in the middle 
of the day a complete business day would be saved, but 
tbe letter wr- • — l... .e 


with cloth from the engine cowling aft Special care was Steps are provided^ for 
given tbe pilot’s cockpit. Tbe instrument board is divided engine. The cowling 

and made of aluminum ' 

is adjustable 
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Stability 2md Controllability of Airplanes 

Part V. Effect of Various Wing Arrangements 
By B. V. KORVIN-KROUKOVSKY 


SCobitiCy m Taw can b« secured by tbe use of verUeal em- 
pennsfsu area and by swcepback of the wings. The empen- 
nage acts in this ease exactly as a weather vane. The large 
side area of the deep fuselages often used at present must be 
taken into consideration in estimating the effective fin area. 
The center of pressure on sides of the fustdage can be ^ 
siraicd in this connection to be at about 26 per cent of its 
length. The effect of swcepback on stability in yaw can be 
readily understood after an examination of Fig. 9. The wing 
on the aide of the yaw has a larger angle of incidence and a 
thicker virtual airfoil section, and con^uenUy ex[:^enees 
more drag, which tends to make the airplane bead into the 
comiHWto direction of motion. The sUbility in yaw, as well 
as the stability in roll, eomee into play whenever there is a 
sideways component of velocity regardless of the position of 
the airplane or its direction. If in straight flight the machine 
U yawed, the st^ility in yaw will tend to return it to original 
direction. If, however, the machine flying straight to 

bank and aide slip, the stability in yaw tends to turn in the 
direction of side slip. Similarly during the turn the stability 
in yaw causes the airplane to tighten the turn in the case of 
side slip, and to come out of the turn in the ease of skidding. 
The fact that both stability in roll and stability in yaw de- 
pend for their action entirely on the side slip or the yaw u 
of extreme importance in the consideration of their combined 
action, which will be taken up later in this paper. 



As we explained in the tret 
wo mean, under dionping, the 
fact of the motion and opposi 
tlie effect of damping is ver 

be it pitching, rolling or yaw 
The heavier the damping the 
down. Let us now consider 
roll is produced. 

Fig. 11 shows 
section of each wing taken 
fuselage. I.et us assume tha 
Sliced I' and is rullint 




eleva 


how the damping in 

an airplane and the 
le distance from the 
ie is flying at an air 
arrowa. The section 
velocity tr, while the 
vard velocity of the 

obtained by adding geometrically the velocity vectors V and 
.1 observe immediately that the elTeet of vertical 
s to diminish the angle of incidence of the wing 
g upward and to increase the angle of incidence of the 


will t 


section of the c 




n have an 
will have 


1 by the 


r dowr 


•ard. This 
iward will he 




duced by the wings will 


increased, . . 

upward will be deereesed. This inequality of 
■ wings produces a moment resisting the roiling. 
>n of rnllii^ should change, the distribution of 
change, with the result that the moment pro- 
lya opposed to the rolling. 


Tlie :i-numption that the lift coefficient is propcntional to 
tiie as Ie of incidence is valid only for the angles at which 
the lii : .-ocRieieiit does not exceed shoot three quarters of its 
Boxii, .,11 value, as can bo seen in Fig. 12. As the stalling 
. approached the lift varies less and leas f- 


• wingi 


We call the reader’s paitienlar atteutiem to the i 
change in the angles of incidence and the lift of the t- 
oocuRod doe to the angular vdooity of the airpUnc 
due to any angle of the bank. The inequality of li, ceaers 
to exist at the moment angular motion ceases wbati- >r may 
be the position of the airplane at that moment 

Let 08 investigate bow the damping in roll is aft- ted by 
the proportions of the wings and by the angle of i idenea 
Assume each wing to be divided into an equal ne .bcr cl 
secUons or wing elements and consider the action of one 
elemeot as representative of the whole airplana Tl dsD)>. 
log moment dne to this dement is evidenUy propoi unsl to 
its area, its distance from the i^enter of gravity of he sir- 
plane, and to the change of its angle of inddci. The 
change of the angle of incidence is in turn proper' onsl to 
the vertical velocity le of the element or for a give, .mgslii 
vrelocity to the distance of the element from the liter ct 
gravity. As the area of the element, as well as the -Ustanes 
from the center of gravity are proportional to the -pu ot 
the win^ we conclude that damping must be pro, irtional 
to the third power of the span. The change in ^or ! of tbs 
wing alfects only its area, hence the damping must b< .lirsetly 
proportional to the wing chord. Thus the dampinc; is pro- 
portional to the chord times cube of the span, or wo i-an uy 
the damping is proportional to the moment of inertia "f mag 
area about the center line of lAe airplane. Actually, air- 
planes of higher aspect ratio show quicker change of lift for 
the same change of the angle of incidence, and have Uierefon 
slightly higher damping than one would expect I'luai tbe 
above comdderatioaa 

In order to analyze the effect of the angle of inciiionee cm 
the damping we will recall that the total lift of tbe "ings is 
essentially tbe same at any angle of incidence and i- about 
equal to the weiglit of the airplane. As the speed clisuges 
the life coefficient changes in inverse proportion to the sqasro 
root of the speed, but tbe lift remains tbe same. \Vc caa 
estimate then, the intensity of damping st different s|>ccds of 
flight by comparing the increment of lift on the wing I'lcro^ 
with the weight of the airplane, for the same angntsr vrloei^ 
of roll. The lift coefficient for moderate angles of incidenos 
is projiortional to the angle, hence it will be aufficient for as 
to examine merely the change of the angle of incidence 4a« 
to roll without bothering wiUi the actual computation of the 
lift. It is evident frotn the above, that the ratio of incremeat 
of lift on the wing to its total lift, otherwiae to the total 
weight of the machine, is proportional to tbe ratio of incre- 
ment of tbe angle of incidence to the original angh, — Aa/« 
measured from the angle of zero lift.- Let us consider a esse 
of an aiiqilane flying at speed' of 100 mi/hr. and at the angle 
of incidence of 2 deg. rolling at such a rate that the change 
in the angle of incidence As is equal to one degre,-. The 
ratio Aa/a is equal therefore to 1/2. Aasnme now tliat the 
same airplane is flying at the speed of 50 mi./lw. The vector 
V is now twice shorter. .As we consider Uie airplane poIUd* 
at the seme angular velocity, the 'vector w remains niuiiangrd 
which means that increment of the angle of ineidenn- Ai >• 
now equal to 2 deg. Tbe angle of incidence a at half the 
original speed is four times the original angle or a = deft- 
The inteneity of damping A«/a is equal now to 1/4, -r only 
half of iU value at 100 mL/hr. Thus we conclude I’-at for 
variations of speed in normal flight the damping varied de 
reetly as the air speed. Speaking of the air speed d this 
ease we assume it to be n.casnrt^ in terms of the ’ mding 
speed. The pursuit machine flying at twice its landing- sped 
will experience the same damping as a elow speed t.aining 
ship of tbe same aspect ratio flying at twice its atallim.- 
A more accurate definition is to say that the dampini, carift 
in inverse proportion to like square root of the astgU of »■ 




dunr 





ij m 


1 





astur. ,f damping in yaw and in side slip is practically the 
in the case of the roll : tbe veetim of side slip velocity 
soded I'ometrically, to the vector of forward velocity -nakes 


it snrfaee. Thli 


0 angle, and conseqnmitly the damping becomes 

.ind weaker. At the stalling angle there is practically 
lion in lift for tbe small ehangea in the angle, eon- 
y tbe damping becomee weaker and weaker. At the 
angle there is practically no variation in lift for 
1 nnges in the an^e, consequently there wilt be no 
and any accidental canse can make the airplane rcdl 


the reenltant meet the snrfaee at an ang 
henoe cauM tbe generation of pressure oi 

pressure is always of such direction as to oppe 

menb As in roll, tbe damping in yaw and in aide slip is 
directly proportional to tbe spe^ of flight, but in this ease it 
is the actual speed ID miles pea Imur that counts, and not 
the qieed range. The damping in side slip and yaw evidently 
doee net depend on the an^e of inddenee, and is equally 
effective for tbe same speed above and below tbe stallin,y 
angle. This property makes the damping in yaw very vale- 
able for tbe prevention of tail spin, as we will she 
detail U ' 


Aatorotation 

As angle of incidence increases beyond the burble point 
(say t 21) or 30 deg.) we find that tiie lift eo^dent enrve 
cbsiip ite slope. In this region an increase of the ar«Ie 
of in, uce results in a decrease of lift. Suppose now that 

(be a’ iane shown in Fig. 11 was stalled nntil the angle of 
iacidi U in neighborhood of 20 or 30 deg. As tbe roll 
stark-- ,e effective angle of incidence of the downward mov- 
iog i, .; increases, as was explained above^ bot in this case 
tbe ir. .n>« brings about a loss of lift instead of the previous 
eain. , lie wing movong down'ward loses lift, while the oue 
raevii iqiward gains lift. Snch a distribution of lift pro- 
dace- iiient acting m the direction of roll instead of against 
it a- iore, which fact causes the roll to continue or even 
scceli , ' < . instead of damping it. This phenomena of nega- 
tive ,1. 'ping at tbe angles of incidence above stalling is 
Imeai, - autorotationi and ia the basic cause of the tail spbv 

Dan ,'iiig and autorotation can be readily demon-strated in 
tbe wii 'I tunnel by mounting a model wing so that it can td- 
tstc l'i ,'!y about an axis parallel to the wind, as is shown in 
Fig. 1 ' If tbo model is eet at s moderate angle of inddenee 
say b it can be made to spin freely by hand if there is 
no wiii'l When placed in the wind, however, it will stop any 
lotati, I- very quickly because of the damping. If set just at 
the si.i.iing angle it will rotate jnst as freely with 'wind on 
or Off, but will not start rotation by itself, nor will it ac- 


The 

de]H>n<l on the wind speed and tbe span of this wing, bdng 
dinxlli proportional to the wind spe^ and inversely to the 

liir we have spoken only about damping in roll. As 
tbe motiiins of an airplane to be considered in connection ivitb 
lateral -tnbility include side slip and yaw, there must be also 
some ibniiping in these motions as wdl. This damping is 
^enited by the air pressnre on the vertical fin surfaces, 
iacluilliig under this general term actual fins, as well as tbe 
tide arras of the fnseloge landing gear, struts, etc. Tbo 



e wing by 


Under tbe subject of control action, we will condder the 
immediate effect of the ailerons and rudder on the airplan**, 
without going very deeply, however, into its briiavior. Tbe 
general behavior of the airplane under tbe action of stabili- 
zing and controlling moments we will consider later. 

The aileoons are usually conceded to control the rolling 
motions of the airplane, and in this connection tbe attention 
is usually concentrated on their lift, while the effect of tbcir 
drag is much too often neglected. This is particulariy the 
case in wind tunnel experimenting where the rolling moments 
are measured with different aileron settings, ^ile the model 
is restricted from rither pitching or yawing. In the actuiil 
flight of an airplane tbe yaw usually causes roll and 'vice 
versa, and the drag of tbe ailerons as affecting yaw and in- 
directly roll cannot be neglected. Wc will consider separatriy 
therefore the l>/t effect and the drag effect of the ailerons. 

Psirpoea of AUerone 

virtually c _ _ 
angle of incidence. Similarly, a raised aileron causes a de- 
crease in lift. When one aileron is lowered and tbe otibir 
one is raised, tbe lift of one wing is increased and tbe ottufr 
one decreased, and consequently a moment is generatid 
tending to roll the airplane in the direction of the raisiid 
aileron. The itdl of the airplane is always accompanied and 
resisted by the damping t» roll, wbirii is usually very power- 
ful OD account of the large span and area of the wings, par- 
ticulariy if the airplane is flying at high speed. Indeed, 
many rnachinea barely respond to the ailerons in horizontal 
fli^t with tbe throttle wide 'open. We explained in eoimec- 
tion with longitudinal control, that elevators must be deeignod 
to govern the distribution of the air pressure over the stald- 
lizer, rather than to take large pressures on themselves. Tkis 
principle is so much more important in application to the 
ailerons, which generally are liable to be stiff. The roles laid 
down for tbe devator design apply largely to tbe ailerons 
as well. Tbe first role ia to eliminate overhangs of any 
description and to have all of the aileron area behind tha 
wing, and if possible not too close to the tip. Rounded wing 
tips or tips with negative rake are most i^eicnt. while the 
raked tips are least efficient because of the formation of small 
areas of high pressure at the tips near the trailing edge. 
The reader most realise that it is not large controlling moment 
that is needed but rather the elimination of damping. Such 
an elimination ia virtually caused by long and narrow ailerons 
affecting a larger part of the wing aree. When such ailerons 
are deflected they cause a change of pr eea nre distribution on 
tbe wings which caosee the machine to roll. 'The narrow 
chord of tbe ailerons is very important for the rednetion of 
the pilot’s efforts in view of the usually large area of the 
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A very comprehensive wind tonnel inveetigation of aileioo 
piup'rties was made by the National Physical Laboratory in 
England and was described in the. A.C.A. Bep. and Memo- 
Nos. 550 and 615. The tests included different shapes of 
wing tips, varying proportions of span and chord, and the 
effect of “waab-ont.” The investigation was confined to the 
lift effect of ailerons and thtdr efficiency was judged by com- 
parison of the moment required to operate the ailerons with 
the rolling moment of the machine. The conclusion reached 
in respect to the shape of the wing tips has already been 
mentioned. Regarding the span and the chord of the ailerons, 
it was found that the most efficient cMcbination is obtained 
when the chord of the ailerons forms about 22 per cent of the 
wing chord, and the span of ailerons is equal to two thirds 
of the span of wii^s. 


lateral force of 10 lb. was applied to the stick, sad the 
required for the airplane to bank to 45 deg. was noted. WUh 
regulation ailerons it took from 4.7 to 6.6 sec. on diffeieat 
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Sp^ciul AiteronB 

The ailerons with a wash-out of some 9 deg. were also 
tested end, although their ^cieney was found to be slightly 
fairer than the efficienev of straight ailerons, the difference 
was far from sufficient to explain their much more efficient 
actimi reported from flight tests. The practical efficiency of 
such ailerons is apparently due to their drag effect, which 

In the majority of airplanes, the ailerons are so intercon- 



than the lowered one. Such ailerons make the machine j-aw 
in the direction of the raised aileron, and consequently make 
the two secondary effects described above act mih the lift 
effect, greatly increasing thus the response of the airplane 
to the aileron control. Flight experimeota on an RES air- 
plane were described in A.C.A. Rep. and Memo. No. 413. 
The machine was fitted with standard ailerons of 24 in. chord 
on 66 in. wing chord, and with ailerons of the same plan form 
but given a wash-out of 9 deg. throughoot their length. A 


trials, while with wash-out ailerons the time was I'.Mm 4 J 
to 4.6 see. As the damping in roll is proportiorn: to the 
angular velocity of roll, while the moment reqnireil ;or ac- 
celeration is proportional to square of the angular ..locitj, 
even a small reduction in time consumed in affc<i;iig ^ 
bank means a great increase of aileron efficiency. 

Considerable publicity was given recently to the di[i, rential 
aiUron confrol invented by Captain DeHaviland, pr.)mjnent 
British designer. Tliis consists of such gearing betvrcn con- 
trol stick and ailerons, that the ailerons move up tlironrt 
considerably larger angles than down. The oontrollin:; action 
of such ailerons is similar to one of wash-out ailerTms de- 
scribed above. There is a slight increase of lift effect, bat by 
far the most important improvement comes apparent:!- fmm 
tho fact that secondary drag effects act with the lift egeci 
rather than against it, aa is the case with ordinary ailerons. 
fTo be continued) 


545,000 Francs in Prizes for New Records 

The French government has decided to renew for the year 
1925 the priaea which it oRered for tho regaining or maintain- 
ing of world records. These prizes were originallv offered 
in March, 1924. They consist of a prize of fr. 140,000 for the 
builder of the plane which holds the worlds speed record oo 
Dec. 31, 1925, and a prize of fr. 60,000 for the engine used in 
said plane. A prize of fr. 100,000 is offered for the linn 
which builds a seaplane which will bring the worlds .seaplane 
speed record back to France and in addition the builder of 
the engine for the seaplane will get fr. 50,000. The flyiig 
boat whicli brings back to France the distance record without 
fuelling in flight gets fr. 60,000 and fr. 60,000 addi(i<»tl 
if tlie endurance record is broken as well, the builder of the 
engine will get a prize of fr. 60,000 for the distance reowd 
with an additional fr, 20,000 for the endurance record. 

If tho altitude record is beaten again in France a prize 
of fr. 25,000 will be offered to the constructor who holds the 
record on Dee. 31, 1926. The same prizes apply to the il- 
titude record for seaplanes. 


Huff-Daland Sell to South America 

Competing against French, German end English airpisae 
manufacturers, contracts for American-built planet, wen 
signed April 17 between the Huff-Daland Co. and tlie Ai> 
gentino Naval Commission, located in New York. The oa- 
tracte call for eight training planes of the Petrel, Model 6 
type, to be delivered to the Aigentine Navy within five 
months. Contracts were awarded despite underbidiling t« 
the part of foreign concerns. The Hoff-Dalsnd Compsay 
was recently also awarded a contract by the State of Sea 
Paulo, Brazil, for a light bombing plane. 

The planes are powered with Wright Whirlwind engine* 
and are similar to the HN2 naval planes. These planes si» 
substantially the same design as the small dusting planes, ro 
cently developed by the Huff-Daland Company for use ia 
dusting cotton crops to control the boll weevil and in the du^ 
ing of other agricultural crops. Airplane dnsting by th«M 
machines is now being undertaken for the first time in Ciioigis 
and other Sonthern states. 
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More Details of &e Loening Amphibian 

The announcement by tbe U. S. Huvy Department of the 
McMillan Expedition to tbe Arctic, using the Loening Am- 
phibj. II Plane, calls attention prominently for the first time 
to tin- new type of aircraft, whieb has bren under secret de- 
veio) -nent for over two years at the new aircraft plant of 
the l.-icning Aeronautical Engineering Corp. Tbe principal 
idea n. the Loening Amphibian is tho use of the inverted type 
of 3 .--raft motor, placing tbe propeller thrust at the top of 
the I '.dy and thus including the entire body with the engine 

load, gasoline and all equipment. The lanffing gear, 
whik-i. is mounted to this hull, folds into it by tbe operation 
of 81 . .lectric motor, svritched on by the pilot. This hull body 
is nit Ic exceptionally strong, entirely covered with metal, and 
so sh. jicd as to give remarkable seaworthiness which has been 
prov. . ' by tests in rough water carried on this winter in tbe 
Atla- lie Ocean off Norfolk, Va., by a special Board of 
Am,!- Pilots. 

Tl. crew ait well back and in tbe upper part of this unit 
body, 'vhcre they are protected from spray and in a much 
safer position than has been, heretofore, found possible on 
flyin-.' boats. There exiats, therefore, a veiy definite distinc- 
tion ' iwcen the Loening typo of Amphibian, and other types 
of Bi- planes designed for land and water use, such as the 
Vicki . - Amphibian in Europe, which, like two or three ma- 
obinc- of that type in this country consist of adding wheels 
to the old type of flying boat itself, but, carrying the engiue 
up ah -ro between the wings. In flying testa that have been 
made liy the Army Air Service the past few months, ttie 
flyinit 'lualities of the new machine were found to be quite 
irmarkahle, and to equal in every way the ordinary land 
type <>i' plane of the same weight and power — so that en- 
tbufiii-ta for the new Loening type point out that it will very 
likely render the old limited type of land plane obsolete, as, 

dm- li- the new type, hut there is a definite gain in strcngtli 
again-l crashing, and very much more room, made available 
for nildcd loads to be carried. Since this type of plane can 
■Iso l:md with equal ease on soft snow or hard ice by merely 
cany-iiiir retractable skis instead of retractable wheels, it be- 
come- :iii ideal plane for Polar exploration, and, in fact, its 
development makes the present plana for the McMillan Ex- 
pcditicMi extremely prsctica! and promising. Tbe Ixiening 
Aiaphihian is fitted with an inverted 400 hp. Liberty engine. 
It weighs 3300 lb. empty, and carries a load of 2200 lb., 
iaclmling pilot, observer, cameras, radio and 250 gal. of gas, 
which is sufficient for a flight of over 1,000 mi. In the teat 
conducted at the Army Air Service Engineering Division at 
McT-H-k Field, Dayton, Ohio, this plane has recently demon- 
strated n high speed of 122 mi.Ar., and a ceiling of 14,000 ft 
The iiim-liinc is readily hoisted nhoard a ship and launcli^ 


wheels down, run up on to a beach. It bandies in every -way 
exactly like a seaplane, or exactly as a land plane, depending 
entirely upon the desire' of tbe pilot. 

Both tlte Army and Navy have ordered several of these 
machines, and a group of sixteen of the planes is now in 
process of delivery at the Loening plant. Last Frijrusry, 
the first public demonstration of tbe new type was made in 
Washington, D. C., with Lieut. Wendell H. Brookley of the 
Army Air Service, giving an exhibition of flying before the 
Aircraft Investigating Committee of Congress, which at the 
time was commented upon, aa quite a remarkitolo displav — 
the machine being equally at home on Bolling Field, or in 
the Potomac River. It was at this time that General Mitchell 
stated to tbe Committee, that in his opinion, this machine 

this difficult typo of plane, and^represented a real advance in 
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Ricliard Pfianm Veriag A.G. Mur 
This is the first edition of an extremely useful 
volume produced in conjunction with the German A 
which is to be published annually. It ia divided ii 
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and gives descriptions of the airports of Berlin and I^gue. 
The last section is called “Special Uses of Aireraft” and 
covers aerial photcigraphy, newspaper delivery, etc. 

The book is printed on a very good grade of paper .-ind 
bound between boards. Ins.-imueh ns the intention is to coi-er 
the whole world this volume should find a leady weK-one 
out.side of Germany, if for no other reason than for the tables 
null airway maps which are exeeptionnlly eomplete and up to 
date. 
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The Economy of Air Cooling 

By K- J. BOEDECKER 

Fieia ServWc. Wri|hl AoimmuHoI Cetp. 


The ur-MwIrd engioe of the radial type is far snperior 
to the water-cooled en^ne in the ease with whieh either a 
complete or a top overhaul may be made. Take the ease of 
a lop overhaul of the Wright Whirlwind ( J series), 9 cylinder. 
200 hp. air-cooled engine — this would mean the grinding of 


This can be done as follows: First remove thrust plsi • which 

is attached to riankcaae front section by seven ^ in. studs 
and nuts — then the thrust nut which is threaded to th crsak- 
shaft. After the nine 5/10 in. nuts holding it to the c nkease 
intermediate section have been removed, the crankcti- front 



Acer anJ /rani yiem, af the 200 hp. IVriiU U'UrMnJ (J rrrirr) raiial air-eaalti <r>iah'en cnfi'nc 


valves, removal of carbon, and possible renewal of piston 
rings or pistons — it can be done by one man, one cylinder at 
a time, l^tween flights if necessary, without dLsturbing the 
timing or any other part of the engyno and without removing 
the engine from the plane. Removal of each cylinder can be 
accomplished in approximately ten minutes. On a water- 
cooled engine with individual cylinders the cam housings must 
he removed or, with block construction^ the blocks and cams 
rr^oved ud the engine re-timed. This means that a plane 

ally when needed and that the top overhaul may be done in 
short installments with no fear of tying np the plane for an 
extended period. 

Even if it is necessary to make a complete overhaul of the 
Wright Whirlwind it can be done by oxw man witimut re- 
moving the engine from the plane. In fact, in eight hours 
one man removed, repaired and replaced the crank shaft of 
one of these engines while it was ^11 mounted in the plane. 


Bcction may be taken off, carrying with it the thrust Iwsring 
magnetos and magneto driving gears. Next the intake mini- 
fold and oil sump mav be removed after removing tin- twrfvt 
6/16 in. nuts which secure it to the cmnkca.se main -ectioa. 
lire cylinders may next be removed and then the crimkcsw 
intermediate section which carries with it the cam mid 
followers. The connecting rods are now exposed and 
removed. Next the hand turning gear may be removed, whim 
gives access to the cmnkshatt gear, the removal of ich sl- 
lowa crankshaft to ho drawn from the case. Next x.id W 
comes the crankcase rear section, which is semred to the 
section by seven 5/18 in, nuts. The rear section carr’ie wW 
it the oil pumps, fuel pump, synchroniser shafts Md 
meter drives. Now only the bare crankcase remain.-- ia the 
plane. The above operations need not bo followed in ihe •• 
quence noted, but may be carried out in several diffetvt.i w»7^ 
An index of the araplicity and ease of tear down u ^ 
denced by the fact that a tear down almost identical to tW 


sbovv vas made at a Held where the engine was unknown to 
the II lianics. 

Simptieity of Overhaul 

Tb> -itnplieity of eonstmetion is farther shown by the fact 
previ -ly rdated that in eight hours one man mmoved, ro- 
pain. iiud replaced the crankshaft of one of these engines 
wbili- . was mounted in a plane. This was accompli^ed by 
takii. -iff the front and intermediate crankcase sections ss 
■ uni This unit was composed of ail the timing mechanism 
tor ' --nctos and cama A careful scratch marie across the 
face the front section and on the magneto couplings allowed 
of r- .icement of the complete nnit without the necessity of 
retiii j: the engine. With this nnit off and with the three 
npi« -.vlinders removed, it was an easy matter to remove 
thr 1 'ter connecting rod and two of the amall connecting 
rods :th their pistons, which gave ample room for withdrawal 
of tl -haft. It was necessary, of course, to remove the gear 
at r ' end of crankshaft ^fore the crankshaft could be 
drs» out, The removal of the crankshaft was necessitated 
by p’ nge caused by a brokra starter. Followiag the same 
pcoc- ire as outlined above, either the crankpin bearing or 
mi' iiin bearing, or both, could be replaced. To replace the 
inlci- iliate main bearing, removal of front and intermediate 
sccti. as a unit a-ould be the only requirement. To remove 
the ' : list bearing, only the thrust nut and front plate neeid 
be r- -ived. For practically any of the foregoing replace- 
mciit- '-r repairs on a water-cooli^ engine, removal of engine 
front lUc plana and complete tear down of engine would most 
certnn ly be necessary. The time and labor thus saved are 
big i'. 'll;, in favor of the air-cooled engine. 

Creaf Saving in Man-Houri 

III .1 well equipped shop which has all the facilities, includ- 
ing -I'-'i'ial tools, for the complete over haul of both air-cooled 
enil V ater-cooied engines, the tiinp in man hours for overhaul 
of I' nir-coolcd engine is from two-thirds to three-quarters 
of 11. -I required for the water-cooled engine. This time is 
basi'-j on a comparison of the requisite boars for the overhaul 
of till- 290 hp. air-cooled enpne sod the 200 hp. water-cooled 
engiiii- at the Wright Aeronautical Corp. plant, where both 
tyiK" of engines are built. If the hour of driiveiy ia all 
important, here again the air-cooled enpne is favored because 
more hands can bo employed without interference -with each 
other than is possible on the water-cooled engine. Of course, 
most repair bases are not as well equipped as a manufacturing 
plan! and so the time difference is therefore greater — favoring 
the air-moled engine, because fewer special tools and flxtures 
are ni|uired. Inquiry at different firids where both air-cooled 
and water-cooled engines ais in use, invariably brings forth 
the iv^poose that the mechanics would rather overhaul the 
sir-i'>ii>1ed engine because of the simple construction and ao- 
ces.-iUltity. Also, the consensus of opinion seems to be that 
fewt r replacements are necessary, that valves require less time 
to K- ground to a perfect seat and that bearing troubles are 
iufnquent in the air-cooled engine. The absence of bearing 
trouMes is due to the short, rugged, sin^e throw, balanced 
cmiik'Imft in which whip is practieislly eliminated and the 
thru- generous ball bearings with their minimum friction and 
their capacity to stand consideinble overloads. The crankpin 
bs,. ilie only heavily loaded plain bearing in the engine, but 
Its -ire is so ample that replacesoents are seldom necessary, 
eri'i ;>t after hundreds of bonrs of operation. 

How to litMpoet Engine 

Ira general inspection of the crankshaft, crankshaft bear- 
ing -md eounecting rod bearings, the removal of the front 
ami -lU-rmediate sections of crankcase as a unit is saffieiait. 
An i-]>ection of all timing gears, cams and cam followers 
mu- i i- made by removing only the front section of the erank- 
ca-< Inspection of accessory gears may be made throi^i the 
stai r hole in crankcase rear section or the entire section 
nm;. removed after the seven 6/16 in. nuts holding it to the 
wai use main section and the accessory driving gear on 
erai- Uaft have been removed. Included in the rear section 
'ily STB the gun synchronizer shafts, oil pumps— one 
prr- ,ire and two scavenger superimposed forming a mngle 


nnit — oil stminer, oil pressnie relief valve, tachometer drives 
and fori pomp, all of which are accessible snd may be ro- 
moved aeparately if desired whether the rear section is 
attached to the engine or not. 

The aecesribility of all parts of the air-cooled engine is so 
far superior to that of toe water-cooled en^ne that acAal 
comparison seems unneccasary. However, accessibility plays 
an important part in toe lowering of inspection and oveihaul 
costs snd therefore cannot be stressed too much. After a ei-r- 
tain bouxage it is frequenUy derirable to perform a rather 
cloBo, general inspection of the power plant whether or not 
there is any indication of trouble. Accessibility is the bust 
insurance that the desired inspection will be p^ormed, for 
inaccessibility leads to procrsstinalion, and driay ia perform- 
ing a necessary inspection may result in a considerable loss 
of time. The fact that the air-cooled engine may be left in 
the plane for a general inspection and that the time required 
for toU inspection is less thsn would be required to remove 
an engine and install a new one of either type makes its tise 
very desirable, especially where time saving and the main- 
tenance of 6x^ schedules are important factors. 

One Man Can Do Overhaul 

When it is fully realized that all of the labor required to 
properly inspect and overhaul an air cooled en^ne, either in 
the plane or on an oveihaul stand, can be done by one mim, 
it will readily be apparent that the cost of overhaul will be 
very much less than that of a water-cooled en^ne, 

Again, if it is deemed desirable to replace a conpleto on- 
ginc, the time required is less for au air-cooled engine tlan 
for a water-cooled engine which must, in most cases, have its 
radiator and attendant pipes and connections removed. 

In summer or in the tropics there is the freedom from water 
boiling and in toe winter the fear of freezing and hurstiog of 
pipes, radiators and water jackets is eliminated. Then, too, 
toe labor of draioiug the water every time the ship is laid 
up for toe night and the subsequent refilling in the momiog, 
is done away with. The air-cooled engine may be warmed 
up in about one-third to one-half the time necessary for waivn- 
ing up a water-cooled engine, which again is a saving in tiioo. 

Runs on Commereial C/isoline 

Commercial gasoline may be used if nothing better ia ob- 
tainable and any good grade of minerul oil. The fuel and oil 
consumption is comparable with that of water-cooled engines. 
A two-place observation plane powered with the Wright 
Whirlwind 200 hp. air-cooled engine and carrying a full 
military load has flown 465 mi. on a closed course at approx- 
imately 79 rai./hr. in 5 hr. 52 rain., using only 44.7 gal. of 
aviation gasoline. This is equivalent to 7.6 gal. /hr. or 10.4 
mi./gal. 

One of the main points in favor of the air-cooled engine — 
one which affects ultimate costa from a commercial viewpoint 
and hi^ speed and ceiling from the military — is its light 
wei^t in pounds per boreepower. This li^t weight is re- 
flected in the design of toe plane which can bo considembly 
listened and thereby increase its pay load capacity or spiied. 
The advantages in performance are shown in toe comparison 
of two very similar planes built by the same plane mannl’sc- 
tnrer and powered — one with a Wright Whirlwind (J4) 200 
hp, air-cooled engine and the other a Wright Tempest (E4) 
200 bp. water-cooled engine. The following table gives this 
comparison. 


INFLUENCE OF ENGINE WEIGHT ON USEFUL LOAD 
AND PERFORMANCE 



Gear RepresentatiTe 

Foote Bros. Qcsr & Machine Co., producers of aviation 
engine gears, recently completed arrangements for representa- 
tion of IXL Speed Reducers and Gear Products in Mexico 
by John A. Park, Gran Hotel, Avenida Uraguqy 12, Mexico 
<5ty. 
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U. S. ARMY AIR SERVICE 

British Fliers Jump 

Grou|> Cspt. M. U. Christie, Air Attache of the British 
Emhs«<'. Flight Uentansnt Soden and Flying Officer Lacey 
of the 'British Air Service, succeasfullv accomplished live 
jompR from DeHaviland planes at a height of 2,000 ft over 

CSianute Field recently. This series of pai ' ' ’ 

an exivllent demonstration of the feasibilil 
operaliun of this factor of safety in coi 
adoption to passengers or persona having 1 
edge of parsehutcs, for Captain Christie h 


f the pmti^ 


n and Hying Officer Lace; 


estmen Fly 


Chanute Field taking i 


of Congreaa recently mode a record flight 
across the Panama Canal ?s«iic fnwn Albrook Field to Franco 
Field, Thev flew in DeHaviland planes piloted by Lieuten- 
ants Reid, Sloan, C- W. Sullivan, Zane and Gaffney of the 
Arrov Air Service. Leaving Albrook Field on the Pacific 
side’Di 10:30 a. m., thev landed at France Field on tlie At- 
lantic side at 10:5.3 a. m. 

Lieut. Hugh Minter, Wim-satt and Kennedy gave the Con- 
groMionnl party —...i. 


Field a 
surpris. 




c the> 


tude of 5000 ft. The Congrcs-sioan expressed 
f the 


Douglas Cruiaera 

Two Doojdaii Cruisers were recently received by t •• Air 
Service at Kindley Field, Port Hills, P. I., and they .'le a 
welomne sight to the pilots of the Field. Both ship were 
assembled and flight tested. The Air Service Ncire \eltet 
correspondent states that they handle beautifully in i . air, 
have a very quick take-off, and that they were a revel.: ..n to 
the Navy pilots who are equipped with an old type !• iiglas 
Cruiser which requires an exceptionally long run to t off 
the water. With all modern improvements, such as ,i self 
starter, etc,, it is like a modern automobile, and ah . dy a 
great many pilots in the Philipiiines arc anxious I,. ,p as- 
signed to Kindley Field. Shortage of gasoline has t..,iv far 
limited flying in these two ships, but with the expectcil rrivil 
shortly of 5400 gal. of gas the boys on the field v n are 
anxious tn fly wilt be able to do so to their heart’s coiiu iit 
Eludes Searchlight 

For Uie benefit of the Anti-Aircraft Reserve office: of El 
Paso, the 12th Observation Squadron, stationed m Biggs 
Field, El Paso, Tex., staged on the evening of M;. ch 2J 

A powerful searchlight mounted on a truck atteiu|ted to 
locate a DII plane piloted by Lieut. Ray H. Clark, wl-i with 
Staff Sgt. II. Williamron flew about the vicinity of il 




e of 1,000 ft- 
! flare which fiiilcd to 


in action. The Congressional pnrty 
of fongWmen Gordon Browning (Tenn.); W. G. Seare 
(Nehraska); Si«cr (New Jersey); A. E. Winter (Wyoming) 
and W. II- Ha.stings (Okla.). 

After a brief inspection of France Field, the Congressmen 
boarded the U. S. Putnam, France Field’s fast motorboat, 
where all enjoyed a very pleasant luncheon which had been 
prearranged by Capt. Charles B. Rust and Warrant Officer 
Harrison Billingsley. The luucheon was served while the boot 
was cruising through the old French Canal toward Gatur: 
Locks. Upon return from the boat ride at 3:30 p. m-. the 
Congressmen were flown across the Isthmus to Albrook Field. 
All expressed their utmost confidence in the U. S. Army Air 
Service and declared that the United States should have an 
Air Service second to none. 

NatioiUkl Guard Flying in Connecticut 

With the coming of Spring, members of the 118th Observa- 
tion Squadron, Air Service, Connecticut National Guard, are 
in the air every day at Brainard Field, Hartford. Hying has 
been going on all during the winter, hut with better flying 
conditions and the field in better shape the activities have 
taken on new vigor. The winter training of the Squadron 
continues to be carried on in the quarters of the Squadron 
in the State Armory at Hartford. This consists of lectures 
and class work in Engineering and Rigging. Armoinent, Radio 
and Photography, as well as the School of tiie Soldier. 

The Sciuadron also endeavors to keep aviation before the 
public, various lectures having been given. LieutenanU Ar- 
nold and Wade of the Round-the-World Hight were guests 
recently of the Hartford Aen>-Ouards, and in the presence 
of a large audience gave a lecture together with moving pic- 
tures of the Flight. 

The s<)undrr)n numbers 18 officers and 80 men. There are 
two fireproof hangars on Brainard Field, containing seven 
shi|« in flrst-claas flying trim. Four men are stationixl at the 
field for twenty-four hour service. Any member of the Air 
Service is always welcome at Hartford. The 118th Squadron 
meeta everv Wednesday at the State Armory at 7 :15 for 
drill. 


landing tlie plane dropped a pt 
function until it was 400 ft. fr 

Officially, the demoustratioi. 

Actually, however, to those who witnessed the feat, there were 

tiee'*rtaT °ne"eould not help but noUee. The seor.lilighl. 
which presumably had a range of 10,000 ft., was able fo pick 
up, the plane only at a very short distance. When llic plana 
was followed to the extreme length of the beam it fadej into 
the sight and could not be seen. Furtbermore, the motor 
that generated the power for the light made so much noise 
that the operator of the light could not hear the plane ualcsi 
it was very close, a state of affairs which, of eonrse. would 
not exist under actual war time conditions. In fact, it was 
only by the steady cooperatioi: of the pilot that the search- 
light was able to pick up the plane at ^1. It is easy to sor- 
mise how helpless such an instrument would be in an actual 
bombardment, with a bombing plane flying even at on nlticoda 
as low as 5,000 ft. 

Pope Field Firea 

F'ire fighting from the air, writes the Air Strvirr Ifna 
Letter correspondent under date of March 26, was the con- 
stant occupation of a large part of the Fort Bragg garrison 
for the past week. The continued dry weather bad left the 
entire reservation in an extremely inflammable condition, mod 
when fires started to break out abont ten days ago it requind 
constant fighting day and night to stop them. Several flrss 
were starts by shdls during artillery flriirg- Several more 
burned in from off the reservation, and two very severe once 
were either set or started from eareletanees on the jiart of 
someone traveling over the government land. 

The first big fire resulted in the calling out of sbn.it 800 
men of the garrison to check it. Pope Field was ret, nested 
to send out a plan's to make a reeormaiasance of the fiie wea 
and to see where it would be beet to fight it- It w-as during 
this flight tliat the big advantage of direetton from the air 
was realised. Lieut. H. W. Holden, with taeot. "W. T- Meyer, 
pilot, was able to direct several truck loads of men to i*cints 
where the fire could bo fou^t with advantage, and I " w»* 
able to keep a close check on the progress being mad" aud 
call for more help when needed at any point. This fi c wee 
finally subdued after a day and ni^t of fighting. 


tae :> -tern side of the reservation. A quick call 
by m-iio started moi at once to the scene. It was a 1 
joan: y by truck to the fire, and as the wind was blowing 
brisk\ the fire bad a fine start before the attack was started. 
By i! liberal use of back-fires alimg roads frouting the fire 
it wa- finally controlled after a 24 hr, fl^t, but not until 
gboa' JO sq. mi. had been burned over. 

Tl. following afternoon a big fire on the northeni boundary' 
bruu l another call for an aii^ane reconnaissance. The fire 
was i irning against the wind and a call for 200 men seemed 
suBii nt to stop it. The fight by these men was started jnst 
aboil -undown and everything went well until about 10 
o’clcx ' when, with the fire nearly out, the wind changed and 
in a cry few minutee the fire fighters had to beet a hasty 
retn. An early dawn reconnaissance the next morning led 
to a .vll for every available man in camp to be turned out 
at 01 c and men and trucks were seat over the roads to the 
fire ' ' nu. away. At least 2000 men were fighting the fire 
by 1' '’clock and, while it was impossible to stop it in many 
placi due to the bi^ wind, back-fires were start^ and saved 
Diost r the houses and range-stations which were in the path 
of II' flames, lieutenant Holden and Lieutenant Lampton 
■weiT I the air almost constantly directing the work. A radio 
atati' was set up near the center of operations and received 
man: iicssages regarding the fire. 

Li' ‘cnant Hidden had a large supply of tobacco tins to 
use I ' dropping mcsmiges at various points, these especially 
beiAL' used in communicating with Lieut. J. D. Balmer, F.A., 
Pioc. I Marshall, who was directing the fire fighting on the 
groin .. A alight let up in the wind about noon gave the 
fighti " - a chance, and a quick redistribution of the men along 
road- fronting the fire saw the beginning of the end. Back- 
fires .'ud back-breaking -work with fire fighting ntensils finally 
broucld the flames to a stop after another three houra of 
work. The airplane was constantly on the job flying through 
the thick smoke and watching for small fires which might 
break .icross the line of defense. Several times these small 
fires u.'rc discovered and a hurried call issued to the nearest 
detail The men would bo guided to the fire by the plane 
and ihen the plane would return at frequent intervis to 
watch the progress of the fightcre. Many times during the 
day I.ii-utenant Holden issued instructions by voice. The 
pimii' Mould fly low and with the engine idling Lieutenant 
Hohh'ii ivas able to make himself heard by the men on the 
gTOUii'1. Most of the fighters were able to return to enmp by 
midniirht. but another 100 men had to be sent to the fire ares 
the lu'Xt morning to fight small fires that sprung up around 
Oie nl'res, and again the airplane direction was able to greatly 
expiilite Uie work. The total area burned by the last big 
fire i- estimated at abont 70 mi. Several old farm houses 
whirl, were o.sed as camp sitea for hunting and camping 
of dmi 


the tliree big days of fire fighting Lieutenant Holden 

Lieul'iiant Lampton put in about 16 hr. in the air. Needless 
to say, the entire camp took a day of rest following the last 

Army Air Orders 

Tlir- iiromotion of Sec. Lieut. George Leroy Murray, A.S. 
Res.. Bolling Held, to first lieutenant is announced. 

M..J. Carlyle H, 'Wash. A.S., Washington, to Kelly Field. 
Sr. Lieut. Anthony Levin Herrell, A.S. Rffi., Hampton, 
Va, In active service Washington, for training, reverting to 

inai'i -nstatua May 18. 

Lt Col. John H. Howard, A.S., Fort Leavenworth, to 


■■ Leslie MacDill, A.S.. Fort 
Lawrence W. McIntosh, A.S., Port 


'Orth, to McCook 


lit. Col. Benjamin D. Fonlois and Haj. John B. I 
A.8.. Fort Leavenworth, to Mitehcl Field. 

Haj. John N. Reynolds, A, 8., Fort Leavenworth, fa 
Bliss. 

See. Lt. Merrill D. Mann, A.S., Hawaiian D^L, fa 


Bee. Lt. CecU E J 
Spec. Or. : 


IcCook Field, to San 

Walker, 
■t Walker 




Held, an 

to Langley Held. 

See. Lt. James B Davis Palmer. A.S. Rea, Washington, 
to active duty Lan^ey Field, for training, reverting to in- 
active status April 30. 

Hret LL Harold R. Rivers, A.S., Scott Field, to Sna 
Francisco, sailing on transport May 14 for Hawaiian Island;:. 

Resignation of See. Lt. ■Charles Heath Heyl, jr.. A.S., of 
commission accepted. 

See. Lt. Halley G Maddox, A.S. (Cav.), Brooks Field, (o 
Fort Huachnea. 

Hrst LI. Glenn Paul Rodgers, A.S. Res., Langley PieM, 
promoted to rank of captain. 

Spec. Or. 80 amended to relieve First Lt. Hjalmar F. 
Carlson, A.S., from duty Panama Canal Dept. Lieutenant 
Carlson U to sail on first transport for New York City, report 
for observation and treatment at Walter Reed Oen. Hosp., 
n^n completion of which he U assigned to duty Mitchel 

Resignation by Hrst U. Charles Norton Montaith, A.S., 

Capt. Orlo H. Quinn, A.S., Langlev Field, to Washington. 

See. Lt Elbert Kelly, A.S. (Inf.'), Kelly Field, to San 
Freneiaco, sailing ou transport June 16 for Hawaii. 

Maj. Maurice Robert Smith, A.S. Res., Kansas City, to 
Scott Field. 


U. S. NAVAL AVIATION 

Naval Air Orders 

laeut Joel J. White, det. Aimv Sch. of Av, Med., Miteiel 
Held, to N. Y. Nav. Air Sta., Lakehurst. 

Ch. Gun. Fayette Myers, det. Nav. Air Sta., Coco Solo, to 
treatment Nav. Hosp., M. I., Cal- 
Lieut. Harry P, Knunmes, det. 

Mitchel Held, to Pensacola. 

Lient. (jg) Winfored P. Dana, det Army Sch. of Av, Mrd., 
Mitchel Held, to temp, duty Bee. Ship. 

Ens. Luther S Schmidt det. U.S.S. Pittsburgh to Nav. 
Air Sta., Pensacola. 

Ldcut. Julian B. Noble, det. Aircraft Sqd. Battle Fit,, to 
Nav, Air Sta., Pensacola. 

Ueut. Harold B. Sallada, det U.S.S. Richmond, to Coco 
Solo. 

Lient. James H. Stevens, Aircraft Sqd., Battle Fit, 
to Nav. Air Sta., Pensacola. 

Bosn. Anthony Feber, det. U.S.S. Langley, to Nav. Air 


. Army Sch. of Av. Me,!., 


I det. U.S.S. Langley, to Nav 


The follov 


it Holden disci 


ered a 


1, AS., Philippine Dept, 


Sta., Pen 

Lieut. Braxton 
Sta., Pensacola. 

Oomdr- John Rodgers, det Nav. A.S., Pearl Harbor, to com- 
mand U.S.S. Wright 

lient John B. Kneip, det. Inspr. of Nav. Airer., McCook 
Held, to Airer. Sqd., Battle Fit 
Lient, (jg) Charles Bell, det U.S.S. Denver, to Pensaoola- 
Lieut. James D. Lowry, det. Rec. Ship, San Francisco, to 
Pensacola 

Ena. Gilbert R. Crowther, det Off. Nav, Com., Navy Daiit, 
to Pensacola. 

Ena Charles H. Msmro, det U.S.S. Utah, to Pensacola 
Ens. Joseph J. Rooney, det. U.S.S. Texts, to Pensacola 
Lieut (jg) Walter F. Boone, det tJ.8.8. Burns, to Pen- 
sacola 

. Ens. Howard L. Young, det U.S.S. Sturtevant to Pon- 
Lient (jg) Irving O. Wiltaiev det U.S.S. Cleveland to 


AVIATION 


SAN FRANCISCO 


HEATO AIRPLANE^COJIPANY. Uc. 


YACKEY AIRCRAFT COMPANY 


MID WEST AIRWAYS COUP. 


CAMPBELL AIRPLANE C 


AVIATION ENGINEERING CO. 

SltifK AsH 9 SAAUr 
LIGHT PLANES 


LAWRENCE. KANSAS 


,vn,0As bURNS-FLYERS 


P. O. Box 7S8 


:holas-beasley airplani 


mssovstt 


LEARN TO FLY 

ROBERTSON AIRCRAFT CORPORATION 


CURTISS EXHIBITION COMPANT. CARDEN CITT. N. 




PORT WASHINGTON.^LONG^ISLAND 


DAYTON, OHIO 

INSON AIRPLANE & SUPPLY CO. 


ESSINGTON SCHOOL OF AVIATION 

FI.MNG BO.LTS. SEAPLANES. AND SPARES 


CAN^YOU FLY^ ^ 

li'iT^LAK'BVAJBWAYS “iklEl'pENNA.' 


«, ^Ino’n^s" VM?ra.”s*PPL?tf 


ANK McMullen airways, i 

p£etoxr*pby, A4v*rtItiBx, «xiybU 


HUNTINOTON 


AVIATION 


if.y 4, 1925 


VIATION 



A VIATIOK 





Fly with the 
Government Mail 


“Pont Master General New c n- 
nounces that all but foreignK rs 
will be encouraged to organize 
Hying machine routes and al- 
lowed to carry mail under Gov* 
ernment contract as railroads 


tani step fonvard in aviation in this 
counln,. U oSart oncoaiagemont to 
ytoung Americam nilh 
in their veins, to talie to 
is the chance of a lifetune, 
listed beioxv are read), for 


50 ■ 220 HP Benz 
50 -200 HP Benz 
50 - 160 HP Beardmore 
200 - 260 HP Mercedes 
65 - 160 HP Mercedes 
75 ■ 200 HP Hall-Scott L-6 

These motors are part of the largest 
stock of foreign built motors and spare 
parts in America, and are ready for 
immediate shipment. 


Detroit 

Marine Aero- Engine 
Company 

409 Connecticut Ave. Detroit, Midi. 
aso Mention AVIATION 


Jfiyi. 


AVIATION 


OUR NEW AIRCRAFT BARGAIN SHEET 



LINCOLN STANDARD AIRCRAFT CORP. LINCOLN. NEBR. 


AVIATION 


ICay 4, 


MONUMENTAL 4 AIRCRAFT CO. 


Ofica 

1030 N. CALVERT ST. 
BALTIMORE, MD. 


LOGAN FIELD 
MARYLAND 


WAREHOUSE: COLLEGE PARK, MD. 


Announcement to all users of aircraft 


We have just completed the purchase and assembly of the most complete line of JN and 
Canuck planes and parts; also OX--5, OXX-6; we also have other motors and parts not 
listed, on which we oiler exceptional prices. Ask us for what you want. 

The large volume of our business enables us to offer these to the public at the most 
attractive prices. To demonstrate this see the following extracts from our catalog; 


Tiro (26«4) - 
Tiro. D-H. - 
Shock Akoorber (sood li 


Prettier Hub Puller 
JN double ftileron wiag, 

HJp'pr’i^penlrr ^ 

Tack on iuielage cover, 

D.H. wheel, - 
Complete se, 20 hoee • 


S 2.00 
$ 12.00 
$43.00 
S .13 
$13.00 
$10.00 
$20.00 
$12.00 
$ 4.00 
$ IAS 


••THE LEVIATHAN OF THE AIRCRAFT FIELD*’ 


r.t**tiiittiiii*i****t***i***-HiHiHittt*^ 

1 Aeroplane Motors | 

J Gnome 160 H.P. new complete nitary 9 JJ 

« cylinder 292 pounds suitable aeroplanes. Hr 

£ motor boats, icc sleds, wind wagons, 3 

? F.O.B. Dayton. O: 13.00 3 

4 (Have extended the time limit of price ad- 5 

J vance to $25-00 until May 10th.) 5 

J Le Rhone 120 HP. (type used for making 3 

T radial engines) complete 50.00 * 

? Hispano 150 H.P. complete boxed crated JJ 

5 F O-B. Minneapolis 750.00 w 

J Hispano 220 H.P. complete New boxed New [J 

£ York or Minneapolis 250.00 h, 

2 Hispano 220 H.P. complete slightly used 165.00 5 

£ 0X5 Curtiss overhauled complete boxed 3 

! • F.O.B. Minneapolis 125.00 3 

WOULD YOU BUY A NEW 0X5 Curtiss at 5 
$150.00 Advise. g 

Rcsistal goggles, with special pair passenger goggles 3 
clear glass 2.60. [{ 

New and used aeroplanes $650.00 up. Curtiss, 3 
£ Standard. Avro, Thomas Morse. M- 

£ Parts, propellers, wings, dope, linen. 5 

j Marvin A. MortKrop 3 

^ 900 Builders Exchange 3 

2 X4inneapolis, Mirtn. J 

**************** f*f********fff***ftrtu 


WACO 


Real performance in a three place thip 
ivith a stock OX>5 motor 


Highest Speed 
Highest Cruising Speed 
Lowest Landing Speed 
Best Speed Range 
Quickest Take Off 
Highest Angle of Climb 
Lowest in Price 


Steel Fuselage 
Steel Empennage 
Oleo Type Landing Gear 
Thirty Seven Gallon Fuel Tank 
Free Air Radiator 


Do you want the booklet? 

THE ADVANCE AIRCRAFT COMPANY 

TROY, OHIO 


AVIATION 


AVIATION 


May I. 1925 



FOR SEAPLANES 


Aircraft Gears 


ETABLISSEMENTS LAMBLIN 


The Aeroplane 


Published Wedtiy 


173. Piccadilly, Loudon. W.) 
England 


Subscription Rates 
for U.S.A. 


I year — $8.50 




DOPES 

PIGMENTED DOPES 

VARNISHES ENAMELS 

^T I TAN I NE> 

TITANINE, Inc. 

UNION, UNION COUNTY, N. J. 
Coniroelori to U. S. Cevemmenl 


n Writing to AAvor 


PLYWOOD 

Water Resistant Panels 

Made According to 

Government Specifications 

Any Size or Thickness 

New Jersey Veneer Co, 

Pateraon, N. J., U.SA. 




AVIATION 


VI ATION 


504 


M«y 4, 1925 



ROEBLING 



mrnnmifi iimTTi in ninnniin rnTninnm 

ADRCRAFT 

PRODUCTS 


Send for Catalog A-4&4 

A.Roebling's Sons Ca 


TREMTON, M 



— Announcement — i 

LUDINGTON EXHIBITION CO., INC. 


rijpinf freU 
Nb« VbDb, Rfinf FWd 
aMcDloB. N. S. 


SPARE PARTS 

We have acquired a lat^ ateck of Canuck parta. OX and 
OXX enaifiaa Me- all of which have been carefulty atoied under 

EXAMPLES 

WING PANELS and DETAILS 

Uppecvi with hllinga teaa aileron S60.00 

Lowera. with hllinga lean aileron W.OO 

Wing alruta 2XJ0 

PROPEl.LERS 

0X5. OXX2. OXX6 boxed, perfect eondiiion lODO 

Ancani $2SJ»to$65 00 

MOTORS 

OX and OXX. raoite with condition SdO - S250. 

FabrierDope! VarnlaVShirT^rnbucklM'! Cl^ri>inr Thiin 

SPORT FARMANS $1200 and up. 

WRITE OR WIRE FOR FULL LIST 


iPhon Wriling lo .ddooerdaera, Pfooae Menrfoit AVIATION 






Aircraft Service Direcloru 

— . WHERE TO PROCURE EQUIPMENT AND SERVICES - • 




PIONEER. INSTRUMENT COMPANY 


.NNOUNCBUENT; 


WANTED: Draftsman, good layout man for 
metal construction. preferred. 
Must have aircraft experience. 


WANTED: 

i-ta! Pontoons, either duralumin or steel. 

t^o — Reed or other metal propeller for Liberty me 

1-, —Duralumin in tubes and in sheets. 

YACKEY^ AIRCI^FT COMPANY 


Curtiss Airplanes, Motors and Parts 

Yon will finri that nur goods 
are reliable end oar prices right. 

G. S. IRELAND. CURTISS FLYING FIELD 
GARDEN CITY, N. Y. 


THE SUPER RHONE RADIAL ENGINE 

fgUICK TVPE) 

120 H.P. at ISOO R.P.M,, Aircooled 320 poDads 

PULL LINE LE RHONE PARTS. 


TIPS & SMITH 


HOUSTON, TEXAS 


EDWARD P, WARNER 

Consulfanf in j4eronaulical Engineering 
Comtnercial Operation of Aircraft. 
Mass. Institute of Technology 
Cambridge. Maas. 


NEW AND USED PLANE BARGAINS 


PARTRIDGE. INC. 


TWO SPLENDID “BUYS” 

One 1925 model Swallow, penelicnlly naw. p,,f„s 
0«"b°nnd' ' ~ fi ' r " H' ' a ' d *2X*0.00 

beautiful job ' 12000t)0 

NICHOLAS-BEAZLEY AIRPLANE CO. 

MARSHALL. MO. 


HISPANO PROPELLERS IN STOCK 


. LlCENaSES— Cuet 




Aircraft Engine Design and Development 

GLENN D. ANGLE 

Consulting Engineer 
3-I5I General Motors Buildine. 

'•-troit. Michigan 


PARAGON PROPELLERS 

BETTER THAN EVER 

Paragon Engineers, Inc. 

Baltimore, Maryland 


DECATUR AIRCRAFT COMPANY 

DECATUR, ILLS. 

Flying Instruction - Complete Course $250.00 
New and used ships for sale. Full line of 
motor and aircraft parta. Prompt shipment 
Reasonable prices. Sufis/aefion guaronfeed. 


At lATION 


VIATION 


VIATION 


AIRCRAPT SERVICE DIRECTORY 

CONTINUED 


AIRPLANE SALE 

JM a a faaala SUPPLIES ^ j 

AirerEft Sopphr Ca., KedDey Wkie. MinDCEpolu, Minn. 


LIBERTY MOTOR OWNERS 

Air B*rr1a» A*9 oU^pamgB^ oabJda Adjnjlmaata 

JOHNSOn”mOTOR products INC. 

IIS-JM WEST S?TK STREET NEW YORK. N. V. U. A A 


HASKELITE 

Appraximitirly BSTe of the plywood need in the 


> HASKELITE. 


Good Airplanes for Sale at Reasonable Prices 


SpUTHERN AIRWAYS, Inc. 


200 H. P. LIBERTY SIX MOTORS 


3 JOLIET SALES I 


AERONAUTICAL ENGINEER 


DOPE— CloAi 
lb. Altinnn Pu 
N. Y. 

FOR SALE; Camera*. Ea*tniaji Uawkeye Atrial. I. type. 
4x5 plate. 10 inch focal length, complete with lens, *11 in 
fitted wooden box' with magasines and »cceasorie6. Henry K. 


CLASSIFIED ADVERTISING 


I FOR RAl.E: Aeroplane in fine nmning order Wno. for 
nuii'k sale. Plane i.* stored at Bueyn.s, Ohio. Apply AW 
Anderson. 101 E. Sixth Street. St. Paul, Miim. 


FOR SALE— Nieuport 2S-C1 Seont. Brgnd new. Lata 



H OO K " ' i iAft * , - M WM I- " - mu m i ni ^ag 


M^V * 

SPEED WITH SAFETY 

c 

% 


IN 1924 THE 

Curtiss Exhibition Company 

Flew over 100,000 Miles 

Carried over 3^500 Passengers 
Trained 52 Student Pilots 

WITHOUT ACCIDENT 

THIS RECORD WAS MADE POSSIBLE BECAUSE OF 

Good Equipment, Competent Personnel, Careful Inspection 

Among our satisfied clients are: 

New York Times, New York Tribune, New York World, New York 
American, New York Evening Graphic, Boston Post, P. & A. Photos, 

International News Reel, United News Pictures, N. E. A. Service, Wide 
World Photos, Pathe News, Fox News, Famous Players, Fairchild Aerial 
Camera Corp., Underwood and Underwood, Hamilton Maxwell, Inc. 

We are offering our 10 hour flying course 
for 1925 at greatly reduced rates. 

Write for Booklet 

Curtiss Exhibition Company 

■ GARDEN CITY, N. Y., DRAWER B. 

■ ■■ 



